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AN ELEMENTARY PROOF OF FOURIER'S FORMULA
The basic formula of Fourier used in integral transformations is derived in textbooks under the assumption that the function f is absolutely integrable. It turns out xhat this assumption is not necessary. Namely, we shall prove the following theorem.
Theorem.
If f is a function defined on the real axis R, continuous everywhere except fotf a finite or countable set of points x R without condensation point, where at each point x fl there exist limits f(x n -0) and f(x fl +0) such that 2f(x n ) = f(x n -0) + f(x n +0) and the integral CO J f(x)dx -oo has a finite value, then the Fourier formula holds.
Proof. 1°. For the proof observe that for to ^ 0 we have 
Let f* denote a function constant in intervals and equal to arithmetic means in the points of discontinuity. If there exists max x^ = X, then to the sequence {xnj we adjoin the sequence jX + k}, k = 1,2,... . We proceed similarly when there exist min xn.
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Hence we have proved that a function constant in intervale satisfies the equation of Fourier.
3°. Let f denote a function satisfying the condition stated above. Consider the interval < x n , x fl+1 > . Tor every t > 0 we can select a partition of this interval into a finite number of subintervals satisfying the conditions f X } = f (*n +0) ' f >n + 1> = f(x n + 1 " 0) and x n+1
x n where | f(x) -f*U) < t for X 6 (x n , x n+1 ).
Consider the function f* defined as follows f*(x) = f*(x) for x e (x n> x n+1 ) and The function f* defined in this way is continuous in intervals and satisfies the assumptions of the theorem. The following inequality clearly holds 
